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p i w u i i ,   ^ " v c n u u i i   r e l a t e s   co  c o w e r   a s s e m b l i e s  

r o r   a n t e n n a s   and  t h e   l i k e ,   b e i n g   more  p a r t i c u l a r l y  

d i r e c t e d   to   l i g h t w e i g h t   t o w e r s   t h a t ,   In  some  i n s t a n c e s ,  

nay  be  h a n d - c a r r i e d   and  e r e c t e d   In  a  p o r t a b l e   m a n n e r .  

The  a r t   is  r e p l e t e   w i t h   a  m y r i a d   of  t o w e r   s t r u c t u r e s  

used   t h r o u g h o u t   the   y e a r s   f o r   m o u n t i n g   a n t e n n a s   a n d  

3 l m l l a r   r i g s ,   and  r e q u i r i n g   s t r u c t u r a l   s t r e n g t h   a n d  

r e s i s t a n c e   to  t he   wind  and  o t h e r   e n v i r o n m e n t a l   f a c t o r s ,  

r u b u l a r   t o w e r   l e g s   have   been   e m p l o y e d   w i t h   w e l d e d   a n d  

o t h e r w i s e   a t t a c h e d   l u g s   or  s i m i l a r   e l e m e n t s   f o r   a t t a c h i n g  

s t r u t s   and  o t h e r   s u p p o r t i n g   e l e m e n t s ,   w i t h   i n h e r e n t   w e a k  

p o i n t s   a t   t h e   w e l d s   s u c c u m b i n g   t o   f l e x i n g ,   r u s t i n g   a n d  

a t h e r   w e a r   f a c t o r s ,   p a r t i c u l a r l y   as  s e c t i o n s   a r e   p y r a -  

n i d e d   one  upon   a n o t h e r   to  a c h i e v e   t he   d e s i r e d   h e i g h t ,  

* h l e h   a l s o   i n t r o d u c e s   s t a b i l i t y   p r o b l e m s   and  u s u a l l y   t h e  

l e e d   f o r   e x t e n s i v e   guy  w i r i n g .   N u m e r o u s   d i f f e r e n t   p a r t s ,  

n o r e o v e r ,   a r e   c u s t o m a r i l y   r e q u i r e d   f o r   c o n s t r u c t i n g   t h e  

a s s e m b l y ,   i n c l u d i n g   some  t h a t   a r e   r e l a t i v e l y   h e a v y   a n d  

s o m e t i m e s   c o s t l y   and  c o m p l e x .  
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An  o b j e c t   of  t he   p r e s e n t   I n v e n t i o n ,   a c c o r d i n g l y ,   i s  

;o  p r o v i d e   a  new  and   i m p r o v e d   t o w e r   a s s e m b l y   f o r  

i n t e n n a s   and  t h e   l i k e   t h a t   o v e r c o m e s   the   a b o v e   and  o t h e r  

i i s a d v a n t a g e s   of  p r i o r   s t r u c t u r e s   a n d ,   to   t he   c o n t r a r y ,  

e n a b l e s   t he   use   of  a  min imum  n u m b e r   of  d i f f e r e n t ?   p a r t s  

( two  or  t h r e e   t y p e s   o n l y ,   i f   d e s i r e d )   and  a l s o   i n s u r e s  

L i g h t w e i g h t   ( e v e n   h a n d - p o r t a b l e )   s t r u c t u r e s ,   t h r o u g h  

n o v e l   e x t r u d e d   d e s i g n   and  a s s e m b l y   c o n f i g u r a t i o n s .  

A  f u r t h e r   o b j e c t   is  to  p r o v i d e   a  n o v e l   t o w e r   a s s e m -  

b l y   of  more  g e n e r a l   u t i l i t y ,   as  w e l l .  

O t h e r   and  f u r t h e r   o b j e c t s   w i l l   be  e x p l a i n e d   h e r e i n -  

a f t e r   and   a r e   more  p a r t i c u l a r l y   d e l i n e a t e d   in  t h e  

a p p e n d e d   c l a i m s .  

In  s u m m a r y ,   f r o m   one  of  i t s   i m p o r t a n t   a s p e c t s ,   t h e  

i n v e n t i o n   e m b r a c e s   a  l i g h t w e i g h t   a n t e n n a   t o w e r   s t r u c t u r e  

a s s e m b l y   h a v i n g ,   in  c o m b i n a t i o n ,   t h r e e   s u b s t a n t i a l l y  

i d e n t i c a l   t u b u l a r   l e g s   e a c h   c o m p r i s i n g   a  h o l l o w   e x t r u d e d  

a l u m i n u m   t u b e   h a v i n g   i n t e g r a l   p a i r s   of  r a d i a l l y   e x t e n d -  

i n g   f i n s   s u b t e n d i n g   an  a n g l e   r a n g i n g   f rom  s u b s t a n t i a l l y  

a c u t e   to  an  o b t u s e   a n g l e   and  e x t e n d i n g   l o n g i t u d i n a l l y  

e x t e r n a l   to  and  a l o n g   t h e   o u t e r   s u r f a c e   of  t h e   t u b e  

p a r a l l e l   to  the  l o n g i t u d i n a l   a x i s   t h e r e o f ,   w i t h   t h e  

t u b e s   m o u n t e d   a t   t h e   c o r n e r s   of  an  e q u i l a t e r a l   t r i a n g l e   K 
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and  w i t h   t he   f i n s   f a c i n g   i n w a r d l y   of  t he   t r i a n g l e ;  

b o l t - r e c e i v i n g   a p e r t u r e s   d i s p o s e d   a t   p r e s e l e c t e d   i n t e r v a l s  

l o n g i t u d i n a l l y   a l o n g   e a c h   of  s a i d   f i n s ;   a  p l u r a l i t y   o f  

s u b s t a n t i a l l y   i d e n t i c a l   e x t r u d e d   a l u m i n u m   s t r u t s   e a c h  

f l a t t e n e d   a t   i t s   ends   and  p r o v i d e d   w i t h   b o l t - r e c e i v i n g  

a p e r t u r e s   t h e r e i n ;   and  means   f o r   b o l t i n g   t h e   f l a t t e n e d  

ends  of  e a c h   s t r u t   a g a i n s t   and  to   c o r r e s p o n d i n g   f i n s   o f  

a d j a c e n t   t u b e s   t h r o u g h   a l i g n e d   a p e r t u r e s   in  t he   f l a t t e n e d  

ends  and  in   t h e   f i n s   to  p r o v i d e   a  p e r i o d i c   s t r u c t u r a l  

c o n n e c t i n g   and  l a d d e r   a s s e m b l y .   P r e f e r r e d   d e t a i l s   a n d  

b e s t   mode  e m b o d i m e n t s   a r e   l a t e r   d e s c r i b e d .  

The  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   w i t h   r e f e r e n c e   t o  

the  a c c o m p a n y i n g   d r a w i n g s   F i g .   l  of  wh ich '   is   a  f r a g m e n t a r y  

L s o m e t r i c   v i ew  of  t h e   i n v e n t i o n   a s s e m b l e d   in   p r e f e r r e d  

> o r m ;  

P i g .   2  is  a  t r a n s v e r s e   s e c t i o n   a l o n g   t he   l i n e   2 -2   o f  

? ig .   1;  a n d  

F i g .   3  is  a  s i d e   e l e v a t i o n   of  a  m o d i f i c a t i o n   i l l u s -  

t r a t i n g   two  s u p e r p o s e d   t o w e r   s e c t i o n s .  

In  a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   e x t r u d e d   a l u m i n u m  

>r  s i m i l a r   l i g h t w e i g h t   h o l l o w   t u b i n g   1  is   e m p l o y e d   h a v i n g  

n t e g r a l   e x t r u d e d   p a i r s   of  r a d i a l l y   e x t e n d i n g   f i n s   2  s u b -  

; e n d i n g   an  a n g l e   r a n g i n g   f r o m   s u b s t a n t i a l l y   a c u t e   to  a n ,  
• b t u s e   a n g l e   ©  and  e x t e n d i n g   l o n g i t u d i n a l l y   of  and  e x t e r -  
:al  to   t h e   o u t e r   s u r f a c e   of  t he   t u b e ,   p a r a l l e l   to   i t s  



l o n g i t u d i n a l   ( v e r t i c a l ,   as  shown  a s s e m b l e d )   a x i s .   T h e  

t h r e e   t u b e s   and   f i n s   1-2   c o n s t i t u t e   a  f i r s t   p l u r a l i t y   o f  

i d e n t i c a l   p a r t s   s e r v i n g   as  t he   l e g s   of  t he   t o w e r   a n d  

a r r a n g e d   a t   t h e   c o r n e r s   of  an  e q u i l a t e r a l   t r i a n g l e   ( f o r  

5  s t r u c t u r a l   s t r e n g t h )   w i t h   t he   p a i r s   of  f i n s   2  f a c i n g  

i n w a r d l y   of  t he   t r i a n g l e .   The  r i g h t - h a n d   ( l o w e r )   f i n   2 

of  t he   l e f t - m o s t   t u b u l a r   l eg   1,  as  shown  in  F i g .   1,  a n d  

the   l e f t - h a n d   ( l o w e r )   f i n   2  of  t he   r i g h t - m o s t   t u b u l a r  

l e g   1,  l i e   on  t h e   b o t t o m   s i d e   of  t he   t r i a n g l e ;   and  t h e  

10  l e f t - h a n d   ( u p p e r )   f i n   2  of  the   l e f t - h a n d   t u b u l a r   l e g   1 

and  t h e   l e f t - h a n d   f i n   2  of  t he   u p p e r m o s t   l e g   1  l i e   o n  

t he   l e f t - h a n d   t r i a n g l e   s i d e ,   w i t h   the   r i g h t - h a n d   f i n   2 

of  t h e   u p p e r m o s t   l e g   1  and  t h e   r i g h t - h a n d   ( s h o w n   u p p e r )  

f i n   2  of  t he   r i g h t - h a n d   l eg   1  d e f i n i n g   the   r e m a i n i n g  

15  t r i a n g l e   s i d e .   The  l e g s   1  may  c o m p r i s e   t he   b o t t o m  

s e c t i o n   of  t h e   t o w e r ,   the   l o w e r   e n d s   of  w h i c h   a r e   s u n k  

i n t o   t h e   g r o u n d ,   f o r   e x a m p l e .  

To  a s s e m b l e   the   l e g s   i n t o   a  s t r o n g   s t r u c t u r e ,   a  

s e c o n d   p l u r a l i t y   of  i d e n t i c a l   l i g h t - w e i g h t   s t r u t   e l e -  

20  m e n t s   3  is  e m p l o y e d   e a c h   b e i n g   an  a l u m i n u m   or  s i m i l a r  

e x t r u d e d   b a r   f l a t t e n e d   at   i t s   ends   3'  so  t h a t   t he   f l a t -  

t e n e d   e n d s   may  be  a s s e m b l e d   a g a i n s t   the   o u t e r   f l a t   s u r -  

f a c e s   of  t h e   f i n s   2  as  by  b o l t s   5  p a s s e d   t h r o u g h   a l i g n e d  

a p e r t u r e s   3"  and  2 ' ,   F i g .   2,  f o r m e d   in  the   f l a t t e n e d  
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*nds  3'  and  a t   p e r i o d i c   l o n g i t u d i n a l l y   s p a c e d   i n t e r v a l s  
H o n g   t h e   f i n s   2,  r e s p e c t i v e l y .   When  a t t a c h e d   h o r i -  

z o n t a l l y   a t   p e r i o d i c   i n t e r v a l s ,   as  in  P i g .   1,  t h e  

s u p p o r t i n g   s t r u t s   3  c an   s e r v e   as  a  l a d d e r   f o r   c l i m b i n g  
;he  t o w e r   a s s e m b l y ,   as  w e l l ;   and  i f   f u r t h e r   b r a c i n g   i s  
l e s i r e d ,   may  be  o r i e n t e d   d i a g o n a l l y   as  a t   30  in   P i g .   3 .  

The  a d d i t i o n   of  f u r t h e r   s e c t i o n s   1 - 2 - 3   may  be  r e a d -  
■ly  e f f e c t e d   w i t h   t h e   a i d   of  t u b u l a r   or  o t h e r   i n s e r t s   7 
> o l t e d   a t   V  w i t h i n   t h e   top   ends   of  t he   b o t t o m   s e t   1 - 2  
nd  t he   b o t t o m   e n d s   of  the   s e c o n d   s e t   1 0 - 1 2   of  P i g .   3  t o  
e c u r e   t h e   same  t o g e t h e r .  

D u r i n g   the   e x t r u s i o n ,   l o n g i t u d i n a l   s l o t   r e c e s s e s   2 "  

ay  be  p r o v i d e d   i n w a r d   of  t he   f r e e   e n d s   of  the   f i n s   o n  
h e i r   o u t e r   s u r f a c e s ,   to  r e c e i v e   a  t h i n   c l i p   of  r e s i l -  
e n t   s h e e t   m a t e r i a l   t h a t   may  be  c l i p p e d   o v e r   t h e   T i n s   2  
shown  a t   the   l e f t - m o s t   t u b u l a r   l e g   1  in   p i g .   1)  SUD_ 
e n d i n g   t h e   a n g l e   and  b o u n d i n g   t h e   s p a c e   t h e r e w i t h i n   t o  
o n f i n e   the   c o a x i a l   c a b l e   or  o t h e r   t r a n s m i s s i o n   l i n e   C 
or  t h e   a n t e n n a   ( n o t   s h o w n )   c a r r i e d   by  t h e   t o w e r .  

A  s u c c e s s f u l   t o w e r   of  t h i s   t y p e   f o r   c o m m u n i c a t i o n  

ype  a n t e n n a s   has   b e e n   c o n s t r u c t e d   of  . 0 9 3   i n c h   t h i c k e x -  
r u d e d   a l u m i n u m   t u b i n g   1 . 2 5   i n c h   in  o u t e r   d i a m e t e r   a n d  
)  f t .   in   l e n g t h ,   w i t h   I n t e g r a l l y   e x t r u d e d   f i n s   . 1 5 5  
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Lnch  t h i c k   and  1.  i n c h   in  r a d i a l l y   e x t e n d i n g   l e n g t n ,   s u o t e n a i n g  

in  a n g l e   &  of  60  d e g r e e s .   The  c l i p   8  was  r e s i l i e n t   s h e e t  

b r a s s   . 

T h r o u g h   the   e x t r u d e d   d e s i g n   and  c o n s t r u c t i o n   of  t he   i n v e n -  

t i o n ,   a  min imum  n u m b e r   of  i d e n t i c a l   l i g h t w e i g h t   M p a r t s   i s  

r e q u i r e d   l e g s   1-  (3  r e q u i r e d ) ,   h o r i z o n t a l   m e m b e r s   3,  and  d i a g o -  

n a l   s t r u t s   30,   p r o v i d i n g   f o r   r e a d y   h a n d - c a r r y i n g   and  a s s e m b l i n g  

o p e r a t i o n s   and  p y r a m i d i n g   of  s e t s   of  s e c t i o n s   f o r   t he   d e s i r e d  

t o w e r   h e i g h t   to  t o p - m o u n t   t h e   a n t e n n a   cr  s i m i l a r   r i g .   I t   w a s  

f o u n d ,   m o r e o v e r ,   t h a t   a l l   of  t h e   p a r t s   f o r   a  t e n   f o o t   t o w e r   may  

be  p a c k e d   in   a  c a r d b o a r d   or  s i m i l a r   t u b e   o n l y   *J  1 / 2   i n c h e s  

i n n e r   d i a m e t e r   and  t en   and  a  h a l f   f e e t   l o n g ,   p r o v i d i n g   g r e a t l y  

r e d u c e d   s h i p p i n g   and  h a n d l i n g   c o s t s .   A  o n e - h u n d r e d   f o o t   t o w e r  

c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n   may  be  s h i p p e d   i n  

k n o c k e d - d o w n   f o r m   in  a  c o n t a i n e r   10  i n c h e s   x  25  i n c h e s   x  10'  a n d  

h a l f   f e e t .  

F u r t h e r   m o d i f i c a t i o n s   w i l l   o c c u r   to  t h o s e   s k i l l e d   in   t h i s  

a r t   and  s u c h   a r e   c o n s i d e r e d   to   f a l l   w i t h i n   t he   s p i r i t   and  s c o p e  

of  t he   i n v e n t i o n   as  d e f i n e d   in   t h e   a p p e n d e d   c l a i m s .  
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CLAIMS 

n  x-Lfcuuw  e i g n e   a n t e n n a   t o w e r   s t r u c t u r e   a s s e m b l y   h a v i n g ,   i n  

c o m b i n a t i o n ,   t h r e e   s u b s t a n t i a l l y   i d e n t i c a l   t u b u l a r   l e g s  

e a c h   c o m p r i s i n g   a  h o l l o w   e x t r u d e d   a l u m i n u m   t u b e   h a v i n g  

i n t e g r a l   p a i r s   of  r a d i a l l y   e x t e n d i n g   f i n s   s u b t e n d i n g   a n  

a n g l e   r a n g i n g   f r o m   s u b s t a n t i a l l y   a c u t e   to  an  o b t u s e   a n g l e  

and  e x t e n d i n g   l o n g i t u d i n a l l y   e x t e r n a l   to   and   a l o n g   t h e  

o u t e r   s u r f a c e   of  t he   t u b e   p a r a l l e l   to   t h e   l o n g i t u d i n a l  

a x i s   t h e r e o f ,   w i t h   the   t u b e s   m o u n t e d   a t   t h e   c o r n e r s   of  a n  

e q u i l a t e r a l   t r i a n g l e   and  w i t h   the   f i n s   f a c i n g   i n w a r d l y   o f  

t h e   t r i a n g l e ;   b o l t - r e c e i v i n g   a p e r t u r e s   d i s p o s e d   a t   p r e -  

s e l e c t e d   i n t e r v a l s   l o n g i t u d i n a l l y   a l o n g   e a c h   of  s a i d  

f i n s ;   a  p l u r a l i t y   of  s u b s t a n t i a l l y   i d e n t i c a l   e x t r u d e d  

a l u m i n u m   s t r a t s   e ach   f l a t t e n e d   a t   I t s   e n d s   and  p r o v i d e d  

w i t h   b o l t - r e c e i v i n g   a p e r t u r e s   t h e r e i n ;   and  m e a n s .   f o r  

b o l t i n g   t h e   f l a t t e n e d   e n d s   of  each   s t r u t   a g a i n s t   and  t o  

c o r r e s p o n d i n g   f i n s   of  a d j a c e n t   t u b e s   t h r o u g h   a l i g n e d  

a p e r t u r e s   in  t h e   f l a t t e n e d *   ends   and  in   t h e   f i n s   to  p r o -  

v i d e   a  p e r i o d i c   s t r u c t u r a l   c o n n e c t i n g   and  l a d d e r   a s s e m -  

b l y .  

\  l i g h t w e i g h t   a n t e n n a   t o w e r   s t r u c t u r e   as  c l a i m e d   in  c l a i m  

1  and  i n   w h i c h   at   l e a s t   one  of  s a i d   p a i r s   of   f i n s   ' i s   p r o -  
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v i d e d   w i t h   r e c e s s e s   f o r   r e c e i v i n g   a  c l i p   s u b t e n d i n g   t h e  

a n g l e   t h e r e o f ,   to  c o n f i n e   a  c a b l e   f o r   t h e   a n t e n n a .  

A  l i g h t w e i g h t   a n t e n n a   t o w e r   s t r u c t u r e   as  c l a i m e d   in  c l a i m  

1  and  in   w h i c h   c e r t a i n   of  s a i d   s t r i p s   a r e   o r i e n t e d   h o r i -  

z o n t a l l y   and  o t h e r s ,   d i a g o n a l l y .  

A  l i g h t w e i g h t   a n t e n n a   t o w e r   s t r u c t u r e   as  c l a i m e d   in  c l a i m  

1  and  in   w h i c h   a  s e c o n d   i d e n t i c a l   p l u r a l i t y   of  t u b u l a r  

l e g s   and  p l u r a l i t y   of  s t r u t s   is  a s s e m b l e d   on  t o p   of  t h e  

f i r s t - n a m e d   l e g s ,   w i t h   i n t e r n a l   c o n n e c t i n g   means   s e c u r e d  

w i t h i n   the   top   e n d s   of  t h e   f i r s t - n a m e d   l e g s   and   the   b o t -  

tom  e n d s   of  t he   s e c o n d   l e g s   to  s e c u r e   t h e   same  t o g e t h e r .  

A  l i g h t w e i g h t   a n t e n n a   t o w e r   s t r u c t u r e   a s s e m b l y   h a v i n g ,   i n  

c o m b i n a t i o n ,   t h r e e   s u b s t a n t i a l l y   i d e n t i c a l   t u b u l a r   l e g s  

e a c h   c o m p r i s i n g   a  h o l l o w   e x t r u d e d   t u b e   h a v i n g   i n t e g r a l  

p a i r s   of  r a d i a l l y   e x t e n d i n g   f i n s   s u b t e n d i n g   an  a n g l e  

r a n g i n g   f rom  s u b s t a n t i a l l y   a c u t e   to   an  o b t u s e   a n g l e   a n d  

e x t e n d i n g   l o n g i t u d i n a l l y   e x t e r n a l   to   and  a l o n g   t h e   o u t e r  

s u r f a c e   of  t he   t u b e   p a r a l l e l   to  t he   l o n g i t u d i n a l l y   a x i s  

t h e r e o f ,   w i t h   t he   t u b e s   m o u n t e d   a t   t h e   c o r n e r s   of  an  , 

e q u i l a t e r a l   t r i a n g l e ;   a  p l u r a l i t y   of  s u b s t a n t i a l l y   i d e n -  

t i c a l   e x t r u d e d   s t r u t s   e a c h   f l a t t e n e d   a t   i t s   e n d s ;   a n d  

means   f o r   s e c u r i n g   the   f l a t t e n e d   e n d s   of  e a c h   s t r u t  
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n.jx^,,   vnc  o u ' u i ,   c a t e n a s   a t   p e r i o d i c   l o n g i t u d i n a l  

i n t e r v a l s   to   p r o v i d e   a  p e r i o d i c   s t r u c t u r a l   c o n n e c t i n g  

a s s e m b l y .  

\  l i g h t w e i g h t   a n t e n n a   t o w e r   s t r u c t u r e   as  c l a i m e d   in  c l a i m  

5  and   in   w h i c h   at  l e a s t   one  of  s a i d   p a l r s * o f   f i n s   i s  

p r o v i d e d   w i t h   means   f o r   m o u n t i n g   a  c l i p   t h e r e b e t w e e n   a n d  

s u b t e n d i n g   t h e   a n g l e   t h e r e o f   to  c o n f i n e   a  c a b l e   f o r   t h e  

a n t e n n a .  
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